o R Al il B

I (2 SW) Consider the Lmhty func;tlon, u(xl, X g) (xl)uz + (X, )”2
(a) (9%) Compute the demand funotlons x(pl, Py ¥),i=1,2,
(b) (8%) Compute the substltutmn term in the Slutsky equauon for the effects on
x, of changes in p,. |

(c) (8%) Classify x, and x, as (gross) complcments or substitutes.

18]

25%) A firm produces electricity to meet the demands of a city. The price it
can charge for electricity is fixed and it must meet all demand at that price. It
turns out that the amaount of eleetricity demanded is always the same over every
24-hour period, but demand differs from day (6:00A.M. to 6:00 P.M.) to night
(6:00 PM. to 6:00 AM.). During the day, 4 units are demanded, whereas during
the night only 3 units are demanded. Total output for each 24- hour permd is thus
always equal to 7 units. The firm produces electricity acc01d1ng to the
production flnction ‘,

y, = (KF)", i = day, night,
where K is the size of the generating plant, and F, is tons of fuel. The firm must
build a single plant; it cannot change plant size from day to night. If a unit of
plant size costs w, per 24-hour period and a ton of fuel costs w;, what size plant
owill Lhe firm build? :';.

2

(25%0) A per-unit tax, t > 0, is levied on the output of a monopoly. The
monopolist taces demand, q = p*, where g€ > 1, and has constant average costs.
Show that the monopolist will increase price by more than the amount of the per-
unit tax.

4. (25%) In a two-good, two-consumer economy, utility functions are
! = . 2
u (Xb X2) - XI(XZ) »
1 — 2
WX, %) = (X)X,

Total endowments are (10, 20).
(a) (12%) A social planner wants to allocate goods to maximize consumer 1°s

utility while holding consumer 2°s utility at u* = 8000/27. Find the assignment
of goods to consumers that solves the planner’s pmblem and show that the
solution is Pareto efficient.

(b) (13%6) Suppose, instead, that the planner just divides the endowments so that
¢l = (1.0, 0) and e* = (0, 20) and then lets the consumers transact through
perfectly competitive markets. Find the Walrasian equilibrium and show that
the Walrasian equilibrium allocation is the same as the solution in part (a).
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3. In October 1979, the U.S. central bank announced that it would play less active

role in limiting fluctuations in dollar interest rates. After this new policy was put into effect,
the dollar’s exchange rates against foreign currencies become more volatile. Please analyze
the connection between these two events with the aid of diagram where the exchange rate is
the price of dollars in terms of New Taiwan dollar (for example, NT 33.3 per dollar). (20%)

One view of technological progress is that the productivity of capital goods built at ¢ depends
on the state of technology at ¢ and is unaffected by subsequent technological progress. This
is known as embodied technological progress. This problem asks you to investigate its
effects.

(a) Now consider embodied technological progress. Specifically, let the production
function be Y(r)=J()*L(r)"“, where J(?) is the effective capital stock. The dynamics of
J(t) are given by J(#) = sA()Y(t)-8J(t). The presence of the 4(?) term in this expression
means that the productivity of investment at ¢ depends on the technology at ¢.
Show that the economy \oo=<mnmom to a balanced growth path. (10%)

(b) What are the growth rates of ¥ and J on the balanced growth path? (10%)

(c) What is the elasticity of output on the balanced growth path with respect to s? (10%)

1
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~CreditMarket : L(p, i, y)=Ap,

oy

, VX1-7)D

+

Money Market : D, Eusxvx

Goods Market y=y(p, D
where
p : the interest rate on loan;
i :the interest rate on bond;

y  :the real income;
L’ =L(p, i, y) :loandemand;

+

L =Mp, i v(-oD . loan supply;

D : deposits;

R :high-powered money;

T . the required reserve-deposit ratio;
v the shock to curb bank lending.

Please analyze the effects of the shock to curb bank lending on the interest rate on bond, the
loan rate and real income. (30%)

1
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- (10%) BB ZIHAS M —HBREE X,,..., X, H282 0,0 ¢ (0,1). 4 18
Maximum Likelihood Estimator B5{A]?

. (20%) 4% X1, X2,... 5 uncorrelated FEMSBBIH £(X;) = », Var(X;) < K < oo for all
i MIREFEY, =X1+... + X, SEFAE ¢t - i= 3 Yi/t LA mean square FE R K& Z|
pw YH v 5o B RE converge in probability.

SEERSR R R EORNER TR AN SRARR,

3.1 (15%) BLESGE FIB/INE s B, it FEA AT k.

3.2 (15%) B—H PR B 4L B BRABRSEEMOBEY, URABRY SR, BX
ERERERT, REERRIT. |

. cross-sectional B, BB v = 2,8 + ¢, EH v, 2, & ¥ column vector, i

B regularity conditions. | |

11 (10%) % ¢ BEREN, BESH, MARR?

4.2 (10%) SR E SR — RS FETim ey 2 S (BATSE MR BZE o, b, 28
PE IR 4 WRBERZE. (AL, REESRT, SHEnmEE)

Yo =320 % X, Xi B uncorrelated BBV EE B(X:) = 0, Var(X;) = K < oo for
all t.

5.1 (5%) SHE E(Y;Y:—;).

52 (156%) BB Vr =T (Vi +Ya+... 4+ Y7), Var(¥7) < oo FIERE A2
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NOTE: Answer ONE question from question 1 to question 2; ONE question from
question 3 to question 4; ONE question from question 5 to question 6; ONE question
from question 7 to question 8; ONE question from question 9 to question 10; (20% for
each). Only ONE question in each category will be counted. Thus, try your best to
finish each question you choose rather than answer too many questions.

(Answer ONE question from question 1 to question 2) -

1.

(i) Find the eigenvalues of

2 37 2 7
@ A=[3 —6:1 ®) B=[7 2]

(1) A consumer has the utility function
U= xx,

where x, is meat and x, are potatoes. The price of meat is $10 per pound
and that of potatoes is $1 per pound. She has an income of $80. In addition
to her budget constraint, she has a subsistence-calorie constraint: she must
consume at least 1,000 calories. One pound of potatoes yields 20 calories,
one pound of meat yields 60 calories. Find her optimal consumption bundle.
Now suppose that the price of potatoes rises to-$1.60 per pound. Find the

new optimal bundle. Explain your results, and discuss their significance for
the concept of a Giffen good.

(1) Consider the following general CES production function

1
y=da +0-8) [/, 450, 0<5<1, r>-1
definedon x, >0 and x, >0.

(a) Find an expression for the MRTS, and show that isoquants are strictly
convex to the origin.

(b) Show that f is homogeneous, and find its degree of homogeneity.

(c) Show that the following result (from Euler's theorem) applies to

Six + fox, = kf(xl’xz)

where k is the degree of homogeneity of f . —




(]

(i) (a) Obtain the orthogonal decomposition of

b

(Answer ONE question from question 3 to question 4)

3.

®

(i)

A consumer has the utility function

u=u(x“,x12)+ﬁu(x2,,x22), 0<p<1

where . x,, is the amount of good /=12 consumed in period ¢t=12. The
prices of the goods are p, and p,, and are the same in each period. The
consumer's income in period ¢ is m, and not necessarily equal in both
periods.

Assume first that the consumer has separate budget constraints in each period.
Derive the indirect utility function and comment on its form. Interpret the
Lagrange multipliers in this problem. Under what conditions are they equal?

Evaluate the following integrals:

(a) j(2x3 +5x% +x+ S)dx

(b) Zn:aix")dx = j(ao +ax+a,xt 4+ + anx”)dx
i=0

A consumer has the strictly quasiconcave indirect utility function

u=vim)+ pv(m,), 0<p<1

where m, is income available for expenditure on consumption in period
t =1,2. Her wealth constraint is

where r 1is the interest rate at which she can borrow or lend and m, 1s the

exogenously endowed income in period ¢. Derive and interpret the Slutsky

equations for the effect of changes in the interest rate on the choice of income
inperiod =12, — 46—



(i)

Use the substitution rule to find the integral

J.(x3 +4x* + 3)4 (3Jc2 + Sx):ix

(Answer ONE question from question 5 to question 6)

5.
(1)

(i)

M)

For the following difference equation

Vs =("1)'yf +1, y, =2

(a) Obtain the unique solution that satisfies the given value for y,.
(b) Calculate the values for y,,y,,y,,y,, and y, directly from the

difference equation, and observe the speed of convergence to the steady
state, if it exists.
(c) Calculate the value for y, from the solution obtained in (a) and check

that it matches the value obtained in (b).

In the growth model, the differential equation for the economy's capital-labor
ratio is

k= sf(k)-nk
where f(k) gives output per worker, y, as a function of the capital-labor
ratio, k; s is the saving rate in the economy; and n is the growth rate of
the labor force. Let |

£l)= k%

and obtain and explicit solution for k¥ as a function of ¢. Show that k(t)

~converges to the steady-state equilibrium point as long as »n is positive.

Two firms share the market for a product. Firm 1's output is x; firm 2's
outputis y. The two reaction functions of the firms are

xt+l+ﬂyt=b’ ﬂ:#l
Yy tox, =b, o #1

Derive and solve the second-order difference equation for x implied by this

model. \47'
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(i) Solve the following linear, second-order differential equations:
(@) y-y-2y=10

(®) §+45+5y=10, y(0)=2, $(0)=1
(Answer ONE question from question 7 to question 8)

7. In the following nonlinear differential equation system, I(¢)is a firm's investment
at time 7, K (t)is its capital stock at time ¢, & is the rate of depreciation of
capital, and « is a parameter of the firm's production function with 0 <a <1.

-1
j=or-

K=1-6K
Find the steady-state point, show that it is a saddle point, and construct the phase

diagram.

8. Analyze the solution to the following optimal growth model using a phase
diagram drawn in (k,c) space:

max f e ” Incdt

1-a

subject to k = ~-c—0k

KOt
k(t)=0

(Answer ONE question from question 9 to question 10)

9. Consider the following linear, first-order differential equations:

y=a,y+a,x
X=ay,y
Use these equations to derive a linear second-order differential equation for y.

Solve for y(¢) and derive the conditions on the parameters that must be satisfied
for y(t) to converge to its steady-state value of y =0.
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10. Suppose that the demand for wheat is given by g® = A+ Bp but the supply is
given by

qS=F+Gp+H(1—e““'), u>0

where the last term reflects productivity growth over time. That is, the supply
curve for wheat shifts (smoothly) out over time because of continuous
technological improvements in production. Assume that price adjusts if there is

excess demand or supply according to p = a(qD ~qs). Solve this differential
equation for p(t) given p(0)= p,.
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